Objectives. To review the DREAM studies and the role of participatory research using a Home and Community Care model in treating First Nations diabetes. Study Design. Population survey, pilot and prospective randomized trial Methods. Review documented history of these studies since inception. Collation of all data from the DREAM studies from 1998 to the present, including interviews with all providers and many of the participants. Results. The DREAM studies were a participatory process providing a needs assessment and became the foundation for this First Nation's Home and Community Care team involvement in providing community-based chronic-disease management. The findings motivated the community to find a process that would lead to needed changes. This participatory research enabled a culturally tailored algorithm of evidence-based management of hypertension and disease management strategies for people with diabetes. These studies demonstrated that in this community the Home and Community Care team could work together with primary care physicians and specialists to prevent the complications of diabetes. DREAM studies and participatory research involving multidisciplinary home care
INTRODUCTION
Type 2 diabetes is an ongoing, well-recognized epidemic among the Canadian Aboriginal population (1) . In fact, the incidence of type 2 diabetes among this population is three to five times higher than in the general population (1-3) and the estimated prevalence rates are over 25% in some communities (4) . While complications of diabetes are experienced in all populations, the impact has been particularly profound among First Nations peoples in Canada (5) . Early age of onset and increased disease severity in these communities are likely linked to the severe long-term diabetic complications of blindness, limb amputations and skin wounds (6) , cardiovascular disease (7-9) and a sevenfold greater risk of end-stage renal disease as compared with the general Canadian population (1, 3, 10, 11) . The Home and Community Care team is often required to help patients manage these complications at home.
Primary prevention is the ultimate goal for diabetes, yet despite current efforts (12) (13) (14) , rates continue to rise (1) . Until this goal is met, we must meet the challenge of managing the complications of diabetes and overcoming the barriers to care, which include geography, insufficient health human resources (10, 15) and clinical inertia in adopting new evidencebased clinical practice guidelines (16) . Until diabetes can be prevented, strategies to prevent both microvascular and macrovascular complications are required. Blood pressure control is the simplest of these strategies, as hypertension exacerbates and perpetuates target organ damage (17) ; blood pressure control is highly effective in preventing macrovascular outcomes such as stroke and cardiovascular disease and microvascular complications such as kidney and eye disease. In a cost analysis of the United Kingdom Prospective Diabetes Study, blood pressure intensification for people with diabetes was so highly cost effective that it was cost saving (17) .
In Saskatchewan, the prevalence of type 2 diabetes mellitus among adults within the First Nations community has evolved from that of a rare condition prior to the 1950s to a condition affecting 10% of the population by the 1980s and then doubling in the following decade (10) . In 1994 the relative risk of end-stage kidney disease due to diabetes in the Canadian DREAM studies and participatory research involving multidisciplinary home care
Aboriginal population was over fifteen times that in the non-Aboriginal population (10) . In this paper, we review the DREAM studies and the role of participatory research using a Home and Community Care model in a First Nations community experiencing type 2 diabetes and hypertension.
MATERIAL AND METHODS
Information for this paper was gathered by reviewing all available data relevant to the DREAM studies, including unpublished documents since 1998, discussions with the academic and community researchers, and members of the Miwayawin Health Services' Home and Community Care team. The collection of validated data in each successive project was designed to reinforce the existing database and information systems and to meet the strictest standards of data handling.
Respect of the community's data is a central principle in the DREAM studies. All data were recognized to be the property of the communities involved. Data collection and analysis during the DREAM project were conducted using the principles of Good Clinical Practice, under the Research Ethics Boards of the Miwayawin Health Services and the universities involved, respecting at all times the protection of rights of communities and working within the OCAP structure (ownership, control, access and possession). No publications are submitted without prior review and approval of the Miwayawin Health Services. All data collected during the DREAM studies are to be used for the benefit of individual communities and be available to facilitate community needs.
The Diabetes Risk Evaluation and Microalbuminuria (DREAM) project and participatory research
The DREAM projects were initiated in 1998 at the request of the Battleford Tribal Council's Miwayawin Health Services, located in the Battlefords region of northern Saskatchewan. In response to the needs of those living on reserve, the Home and Community Care team developed a diabetes focus in 7 communities with a total population of 4,121 in 1998, at the time of the DREAM project inception. The Miwayawin central office is located in North Battleford, serving as the central base for the delivery of community health services for the 7 communities, all of which are within 90 kilometres of the Battlefords. The average age of the population on reserve is 26 years. The average number of people employed is 26%, according to the 1996 Statistics Canada report, with 46.9% on social assistance and 12.5% on old age pension. The 1997 Eagle's View, Saskatchewan Regional Health Study, Supplemental Report on the Battleford Tribal Council showed that 30% of respondents completed high school and at that time there was an 80% unemployment rate.
The community posed well-defined questions to try to understand the increasing number of First Nations peoples who required dialysis. This led to the formation of an ongoing collaborative model of participatory research involving the Home and Community Care team of the Miwayawin Health Services and researchers initially at the University of Saskatchewan and later at the University of Toronto. The Home and Community care team had developed front-line experience in implementing diabetes clinical practice guidelines in their community with the goal of reducing DREAM studies and participatory research involving multidisciplinary home care downstream morbidity from diabetes, the main underlying cause of adult home care referrals in the region. The DREAM studies were designed to obtain new knowledge from a multidisciplinary partnership between the Miwayawin Health Services' Home and Community Care team and hypertension specialists from the university setting.
Each study began with the community identifying a need, which was later developed into a research question. The results of each successive research study were adapted into new processes, which could then be tested as new interventions in subsequent studies or applied directly in the community to help prevent or ameliorate long-term complications of diabetes. Thus, the research outcomes initiated a cycle of continuous quality improvement in patient care as well as empowerment and development of research expertise in the Home and Community Care team. The overall purpose of the DREAM project was to promote better health not only for individuals with diabetes but also for their families and their community. To meet the needs of the communities in a culturally sensitive manner, one nurse was assigned to each community by the Home and Community Care team in order for her/him to develop familiarity and trust with that community and to understand the particular beliefs and traditions of each. This was facilitated by the home health aide, who was always a local community member from that reserve. The Cree language predominates in that region and 9 staff members were fluent in Cree, many with a First Nations background.
The Diabetes Risk Evaluation and Microalbuminuria DREAM1 study was a population survey initiated by the Miwayawin Health Services in an effort to understand the rapid rise of kidney disease and the need for dialysis in their communities in northern Saskatchewan. The objective was to look for contributing factors that could be modified and to promote the attitude that each community did not have to remain passive in the face of the rising diabetes epidemic.
The survey included volunteers responding to notices of screening days being conducted on all the reserves. Six screening days were held from 26 January 1998 to 10 March 1998. Six hundred and one residents, representing approximately one-third of the adult population in the seven First Nations communities, were screened. Informed consent was obtained from all participants and, following an education session, reserve nurses administered a validated questionnaire to determine the prevalence of diabetes and cardio-renal risk factors suited to the study context. Measurements included blood pressure by mercury sphygmomanometer, weight, height, waist and hip circumferences as well as biochemistry done at the central lab and urine albumin levels determined by the Bayer Clinitek 500 and Multistix 8 SG strips at the point of care.
Among the 236 men and 365 women screened, the mean age was 42.3 (range 19-86 years). Diabetes was found in 22%, varying from 7.4% in those under age 30 to 50.4% in those aged 60 years and over ( Fig. 1) . High blood pressure, defined at that time as >140 mmHg systolic and/or >90 mmHg diastolic, was found in 30% of those with diabetes and 17% of those without known diabetes. Obesity was found in 74% of respondents, 65% were smokers, 48% had dyslipidemia and 24% of those with diabetes had microalbuminuria compared with 9% in those without diabetes.
DREAM studies and participatory research involving multidisciplinary home care
The survey results were presented to the community leaders, Miwayawin Health Services and participating communities at community meetings, creating awareness and encouraging the feeling that change was possible. There was recognition that the survey was a volunteer sample, but it was felt to be fairly representative. While those who volunteered for the survey were more likely to have seen the health care team at some point for disease management, the team was also aware that those individuals who did not participate were more likely to access health care in emergency situations only and, thus, represented a pool of undiagnosed risk factors. Following the survey, team members noted that they felt that people were more likely to talk to them about diabetes, its management and how it affected them, allowing a more client-centred model of diabetes education that emphasized a proactive prevention-focused approach. Also, following the survey, the Home and Community Care team itself began to seek out new knowledge and skills in diabetes management as well as developing prevention strategies and research. This led to support and change initiatives that were undertaken (Table I) . Following the DREAM1 study, a pilot study the DREAM2 study was planned to attempt to address multiple risk factor modification. The DREAM2 study, completed by 2000, focused on achieving recommended risk factor targets for blood pressure, glycaemic control, dyslipidemia management and blockers of the renin-angiotensin aldosterone system in people with diabetes according to the 1998 Clinical Practice Guidelines (18) . Additionally, participants received self-management education to empower them to take care of their own health. Forty-four patients with diabetes consented and were referred by the Home and Community Care team to their family physicians if their modifiable risk factors exceeded limits specified in the guidelines. Over two years, the mean systolic blood pressure of this group fell from 152 (17) to 130 (22) (mean±SD, mmHg). There were also trends showing lower levels of smoking and an improvement in healthy diet choices. The DREAM2 study, while only a pilot, demonstrated to the community that change was possible and that there was a great need for a community approach to life-style modifications, including increasing the opportunities for physical activity, smoke-free public places, reduction of saturated fats in food preparation and improved food choices in schools (Table II) .
An Australian study published in 2000 demonstrated that direct contact with physicians alone for each step in controlling blood pressure is not required and that a Home and Community Care team, supervised remotely by hypertension specialists, could achieve blood pressure control in a large proportion of the population (19) . After two years of blood pressure control, in this study of Australian Aboriginal patients with hypertension, there was an associated reduction in mortality and in renal failure requiring dialysis (19) .
Combining the lessons from DREAM studies 1 and 2 with the above data from Australia, the DREAM3 study was developed to test whether the Home and Community Care team could achieve blood pressure control in people with type 2 diabetes (20) . It was hypothesized that the Home and Table II . Support and change initiatives undertaken for patients and the Home and Community Care team after the DREAM2 study to facilitate change.
Client-related support and change initiatives
• More opportunities to be physically active in the community (e.g., walking groups implemented) • More smoke-free public areas • Changes in food preparation for community events and in school cafeterias Community Care team, equipped with an evidence-based treatment algorithm, could provide more effective means of lowering blood pressure in hypertensive rural First Nations peoples with type 2 diabetes than their primary care provider alone.
In people with type 2 diabetes, blood pressure control is critical to preventing morbidity (21) . This single surrogate outcome measure was chosen because it was easier to study the implementation of a disease management strategy in the First Nations community. Also, treatment of blood pressure by algorithm has been implemented successfully in the community setting on a large scale (22) . Controlling blood pressure and ensuring appropriate use of medications in these populations can be challenging because of remote geography, reduced access to ambulatory care, as well as a hesitancy to embrace modern disease management strategies. The Home and Community Care team was thought to be a good means to bridge these barriers. In addition to providing culturally sensitive care to their own community, regular home care contact with this high-risk patient group was developed to overcome the challenges of geography.
The DREAM3 study was a randomized controlled trial to assess whether a systems change with the adoption of a chronic disease management strategy could lead to improvement in blood pressure in people with type 2 diabetes and hypertension in this First Nations population. Randomization was performed by means of opaque sealed envelopes using a permuted block design, stratified by the 7 reserves. Envelopes were opened by the home care nurse in the presence of the physician and patient at the end of the baseline visit. In addition to communicating blood pressure results, the home care nurse sent results of blood glucose and lipid testing along with the appropriate evidencebased treatment algorithms to the primary care physician. The drop in blood pressure at the end of the study compared with the baseline was statistically significant in both intervention and control arms. The systolic BP at the final visit was significantly lower in the treatment group (p=0.031) compared with the usual care group. However, the primary outcome measure, the change in systolic BP between the two treatment strategies over time, although 7.0 mmHg lower in the intervention group, did not achieve statistical significance (p=0.14) for the time by group interaction. Overall blood pressure targets (systolic BP < 130 mmHg and diastolic BP < 80 mmHg) were achieved in 48% of patients. Most of the patients in the control group had their BP medications titrated upward during the study by their primary care physicians. Interestingly, of those who did not achieve target blood pressure during the study, those in the treatment group achieved systolic blood pressures closer to target than those in the control group (Fig. 2) . All subjects received healthy life-style advice, and one-quarter of participants who attended the life-style workshop changed the type of fat used for cooking and frying from lard-based choices to healthier options (oil or soft margarines). By the final visit, the use of healthier fats increased by an additional 7% to 12%, but no significant change was detected in the use of salt at meal times or in the levels of physical activity.
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Participatory research and outcomes: The research process for the DREAM studies originated with the recognition by the community's Home and Community Care team that the incidence and prevalence of end-stage renal disease and other complications of diabetes such as limb amputations and skin ulcers were on the rise. With a belief that an investment in secondary and tertiary prevention strategies could benefit the health of the community, the DREAM1 study was undertaken to understand the extent and breadth of the problem. The findings motivated the community to enable a process that would lead to needed changes.
Barriers to change:
The providers' needs that emerged were for specialist care in nephrology and hypertension and for better communication among primary care practitioners, the Home and Community Care team and their shared patients. Primary care practitioners were concerned that patients did not adhere to therapy and seemed to accept that the diagnosis of diabetes meant a quick and inevitable decline towards death that would only be complicated by medical therapy. Community members also expressed fear about diabetes and its complications, were unwilling to consider starting insulin and had nowhere to turn for advice on life-style adjustments that would be effective in the context of their lives on reserve. With too few primary practitioners for the burden of chronic-disease management caused by burgeoning diabetes rates, it was next to impossible to introduce changes to the status quo that might also have threatened existing practice patterns. Further, at that time, the primary care community was not familiar with a multidisciplinary care model or with the evidencebased medicine approach and felt threatened by attempts by the Home and Community Care team to introduce these concepts into practice. 
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Benefits of a research approach: The intent of the DREAM project was to build capacity within the community so as to enable a sustained systems change. The adoption of a research approach allowed a way of bypassing many of these barriers to change. A research project can bring additional resources to help manage the additional workload required for data collection and good clinical practice and can be designed to start as a temporary change, which is less threatening. By focusing on a shared concern -the rising incidence of end-stage renal disease that had been exacerbated by a lack of specialist resources -all the parties could work together towards a common goal. With specialist involvement, a sustained action for change was anticipated. Bringing in university-affiliated specialists for their specialty knowledge as well as for research purposes allowed them to work smoothly with other health care professionals in the community, particularly after organizing a series of continuing health education programs on the subject. Regular visits of the specialists to the community for the project was seen as a major win by the community, the Home and Community Care team and the local health care providers. Community members welcomed the additional time spent with them and appreciated the education programs about diabetes and its complications, and they soon became more engaged in their own care. Their primary health care providers echoed this change with feedback that their patients were more interested in their disease and more accepting of therapy. One comment was that after the DREAM3 study, providers were seeing their patients more frequently than in the past and each time for shorter visits, that they had more up-to-date patient information and that their patients were healthier.
Health human resource benefits:
To upgrade the community's own human health resources, efforts were initiated to improve providers' education, cross-training and skill-mix changes. This was done as an interactive process that allowed an ongoing learning situation for both the researchers and the community. Over twothirds of the Home and Community Care team, including home health aides, are Aboriginal in background. The involved Aboriginal nursing staff in the Miwayawin Health Services carried out the projects in their respective communities. These providers played key roles with both physical and intellectual inputs. All have made significant contributions to the identification of the project's focus, implementation, delivery and evaluation. One of the Home and Community Care nurses was identified as the project champion whose responsibility was collecting the data and educating the other nurses about the project's tools and procedures. This nurse was directly supported by her supervisor, both of whom are from Aboriginal backgrounds. One result was that the whole team became familiar with the research process and participated regularly in conference calls and project updates. Another and more rewarding result was that members of the team and the project champion made presentations about the project's findings at conferences dedicated to Aboriginal health. This led to tremendous team satisfaction and capacity development. It also led to 8 team members training to become diabetes educators, with 6 completing the training and 4 becoming certified. Participant involvement was encouraged throughout and following the project. Presentations were made mid-way as well as at the final stages at meetings often attended by the specialists, with the focus being on the project's partici-DREAM studies and participatory research involving multidisciplinary home care pants and the community members. These meetings took place on each reserve and were also an opportunity for group teaching and demonstrations on healthy eating.
Community benefits:
The participatory nature of the DREAM3 study might lead to long-term improvements in blood pressure management and possibly to benefits in progression of kidney disease as seen in the Australian studies. A follow-up survey has been conducted to look at this. This process may provide a mechanism to build both the capacity for research and improvements in health care outcomes for one of Canada's most vulnerable populations (23) . More specifically, the DREAM3 study has shown that the Home and Community Care team can play a major role in the management of hypertension in people with diabetes. This role is not independent of physicians but integrated into a multidisciplinary team using the strengths of each of the team members in a care model that is both effective and efficient. This strategy was able to overcome clinical inertia and deliver cuttingedge evidence-based therapy. New strategies and partnerships such as this are needed if evidence-based care is to be uniformly achieved in rural and northern settings, especially those lacking specialist care (24) .
Next steps:
Since the completion of the DREAM3 study, several steps (Table III) have been taken to sustain positive outcomes; for instance, blood pressure and clinical lab intermediate outcome indicators such as HbA1c and lipids are monitored at least every 6 months. The local effects include improved patient awareness nurses feeling more empowered and patients expressing more of a desire to control blood glucose. These changes have occurred in one community; it is not possible, of course, to determine if they were linked to the DREAM studies or to evolution in care over time.
Insights gained: While the impetus for the DREAM project came from the community, each study had to be reviewed and approved independently by the community leadership represented by the Tribal Council. To maintain the trust of the community therefore required ongoing patience and a commitment in time. The Home and Community Care team were champions of the project and were willing to add the elements of hypertension management to their roles. All members of the team agreed that the focus of the project's efforts were to be placed on taking steps to prevent the micro-and macrovascular complications of diabetes through management of blood pressure and through education about diabetes and its management. To successfully change and then sustain a behaviour alteration, participants require a supportive environment, community-based action and support of community leaders. A key to the success of the DREAM project has been the building of trusting relationships among patients, Home and Community Care team members and physicians. Furthermore, it is important to build credibility, safety and consistency into the projects. For the success of future studies intended to initiate change in such communities, it is important that they be inclusive of the local front-line health care providers, while being directed at the community itself. Also, planning for the long term is necessary and requires both the vision and patience for change. It is important to integrate the local DREAM studies and participatory research involving multidisciplinary home care 
Client-related support and change initiatives
• Annual programs of prevention and awareness, including pre-diabetes screening, exercise interactive displays and healthy living classes • Ongoing awareness programs to promote community-based diabetes action prevention, including "diabetes month," school presentations, quarterly newsletters and radio broadcasting (in both English and Cree) • Individual and group counselling for those at high risk and traditional Aboriginal practices with the logic and rationale of scientific research methods (25) . The DREAM studies have been sensitive to Aboriginal interpretation of their illness experience and response to treatment regimens and have attempted to meet the highest standards of excellence in quality and to be initiated in partnership with the priorities of their communities (25, 26) . Future research in multiple communities is required to determine if chronic disease management care models using the insights learned in the DREAM studies can lead to long-term improvements in health outcomes.
Conclusions
Given the continued explosive growth of the type 2 diabetes epidemic and its complications in the Canadian First Nations communities, sustained outcomes focused on systems change with a chronic-disease management strategy is required. If all patients at risk are to derive the benefits of guidelines-based treatment then secondary and tertiary diabetes prevention programs to reduce cardiovascular and renal risk must be put into place while waiting for improvements in the determinants of health and primary prevention programs to eliminate the problem. The DREAM studies have demonstrated that systems change is possible. A chronic-disease management model that has focused on hypertension using a highly competent Home and Community Care team and informed patients has successfully lowered the blood pressure of its participants. This model should be adapted to deal with other risk factors and to help other communities achieve improved outcomes in this burgeoning high-risk population.
